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(54) Title: NOVEL PHENYLALANINE DERIVATIVES 

i 

(54)fEI3<D«l^: ljfrS7i-JU7^->^^<* 

(57) Abstract: Specific phenylalanine derivatives or pharmaceutically acceptable salts thereof which have an effect of inhibiting 
Of 4 intcgrin and, therefore, arc useful as remedies or preventives for inflammatoiy diseases wherein the Of 4 intcgrin-dcpcndcnt 
adhesion process participates in the pathological conditions, for example, rheumatoid arthritis, inflammatory intestinal diseases, 
systemic lupus erythematosus, multiple sclerosis, Sjoegren*s disease, asthma, psoriasis, allergy, diabetes, cardiovascular diseases, 
arteriosclerosis, restenosis, tumor proliferation, tumor metastasis and rejection in transplantation. 
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CD a 4 ^ >7 U >\zntumim^ m U ^ ti t O ±iB5^S®t&3t^t 

-mcD^y' D nm^^ > ^ ^ HT- fe ^ > 7^ u t ct f3 t>ti-?) c:^ AS 

®SliJc|i4t^/?7-9-775'^ ';-d^^f>*LTl>'S(Shimizu et al. Adv. I 
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inmunol. 72:325-380, 1999)o fm(Da 4^ yy'^'V ytLX\±s 

i;-iiSba4/? lllct !3:fei)VU-4(very l&te antigen-A)^^RU 
13 ^^y-y y\ i; -tJi t a 4 /5 7il«i: D ^^LPAM-1( lymphocyte Peyer' s pa 
tch HEV adhesion molecule-l)^?© 2@^i^)S^^:^^TV^^o ifett'M^bT 

:^^7}^-^>/f(^p4•^§-^^s^^^-^V^^(Butche^ et al. Adv. Innnuno 1.72 
:209-253,1999)o -:&s ^i^^a^J: Difem^tii>it^ h:;??^ X 

■^t^lCm-U VCAM-K ifc;^^x;i/M^(Z>Jl^i; >/-^«T'® '; >;i^0^ 
§{3M■%^•ri)MAdCAM-l^^i:•>^)S^?5^^TV^I)(ShiIllizu et al. Adv. Imunol.72: 

(DOijy K ^: bTs * feMdCAM-l(i^ LPAM-1® K h bTftffl t ^ i:^)^ 
^S^tLTV^So VLA-4,LPAM-litffi© U iSy K ^ bT^ «^ x' h 'J ^':^© 
— aiT-$)5 7^ ^D;f ^^>^)Ip|^(3^e)tl•tV^^(ShiEizu et al. Adv. Imm 
imol.72:325-380,1999)o VLA-401-r^/? W >x^U >i^-:/7T ^ U-Jis 

^X^MV^§ii>:^di< 6 oCD^r Vx^U XVLA-l-VLA-B) J; f3fig?)o VLA-5, 
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Sl/^7°5=- Ka5^*5H#-r§(Pulido et al. J.Biol. Chem. 266:10241-10245,1 
991. )o Cleientst>(±, VCAM-lWMdCAM-l©T^ y^ia^Jct^t, LDVi:^<^0 
iB?(l§Mv^fcX;^co VCAM-1 ^mdCAM-l^?0Z:cDCS-imiB^j0-^$®C 
^ bfe^^i|:*sVLA-42^OTPAM-l^ig-^m*^V^:i ^ ;?)SBJ ^, ^{c ^n(Clefflents 
et al. J. Cell Sci. 107:2127-2135,1994, Vonderheide et al.J. Cell Bio 
1. 125:215-222,1994, Renz et al. J. Cell Biol. 125:1395-1406,1994, Kil 
ger et al. Int. Immunol. 9:219-226,1997. )^ *CS-l!i^^ia^JdsVLA-4/ LPAM 
-1 J; VCAM-V MAdCAM-1 J: ©J^^tS^T ^ ^ h 0^ b c 

^fes CS-l^^^:t?g§^ol5l-®cyclic peptide;?^VLA-4StMPAM-l J:VCAM- 
l,MAdCAM-i;SOT-l -^r^^ K tCD^-^^Hg-T^ d i:;^)^*fg^^tLTV^^ (Van 
derslice et al. J. Imiunol. l'58: 1710-1718, 1997) o \i).±(D^U\t^ MWJi 
aA^y7'if^)y^mn {-^-X^HOaA'iy'r^^)ymmnt\±. a A/3 1 

ilt<k!?a4'<>7^^';>^VCAM-l, MAdCAM-1, 7-^ 7*P^^^^^>h®^T0 

?i3^3S^CDVLA-4/VCM-l^|^«^^i>&ffiV^^ft)tl^^^^)^e,tlTV^^(Elices, C 
ell 60:577-584,1990, Osborn et al. Cell 59:1203-1211,1989, Issekutz et 
al. J. Eex.Med. 183:2175-2184,1996. )o VLA-4{is 7S<4'fbU>Am 



wo 02/28830 



PCT/JPOl/08489 



^ tits m^(Dmmmmiz^\^^ycm-w^m^^mt^ :itizx\)BM^ 

:^Pfc^tlTl^§o SP*>s fSf4^b^^feMl^JS««X.s VCAM-lttU ^7 
1i?lll(vaii Dinther-Janssen, J. Immunol. 147:4207-4210,1991, Morales-Du 
cret et al. J. Immunol. 149:1424-1431,1992. ). M(ten Hacken et al. C 
lin. Exp. Allergy 12:1518-1525, 1998. ):St>"Tl/;i/:^r-^Efc:fe{t5telK 
^7t±jS(Randolph et al. J. Clin. Invest. 104: 1021-1029, 1999K 
xUx^^hT^;^ (Takeuchi et al. J. Clin. Invest. 92:3008-3016,1993.), 
i>x-^lx>^MI¥( Edwards et al. Ann. fiheum. Dis. 52:806-811,1993. )s 
^^ttM^(Steffen et al. Am. J. Pathol. 145:189-201,1994. ). 
Groves et al. J. Am. Acad. Dermatol. 29:67-72, 1993.)^© gB^^^.^T' 
(DikmrnW... iJMS!M( O'Brien et al. J. Clin. Invest. 92:945-951,1993 

.)^ ^i:}->mRv^mmi:km0im(Dj}immmmx'(Dmmm{ioizmi et ai 

. Gastroenterol. 103:840-847,1992 and Nakamura et al. Lab. Invest. 69: 
77-85,1993.). MM^ti^j-^l^ai^^mCMartin et al. J. Autoimmun.9:6 
37-643,1996) . «W^II^MJEl^i4'®MK-(Herskowitz et al. Am. "J. 
Pathol. 145:1082-1094,1994 and Hill et al. Kidney Int. 47:1383-1391,1 

995 . ) }fX'mm(Dm^p^ ^h^zt ifim.^ ^ :fe d . ^ti.m^ (Dmm 

I ^T 4) VLA-4/VCAM-l0^»M>{)SM#-r ^ o 
mm. ^h^^&\imM.izmm^'^y'Jl\z^\^^Xs VLA-4*>b<{i. VCA 
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(Yednock et al. Nature 356:63-66,1992, Baron et al. J. Exp. Med. 177:5 
7-68,1993. )o Zeider^(±^ >; "i? x'5^^x;i/T"^^ x''>;^=i^-'^*>|ltiij^t 

#^LTV^■5(Zeidle^ et al. Autoimmunity 21:245252,1995. )o iiflgB 
=Ey')y^^l-^^ (x4^ >5^^'; >mif-(D^m^m^. Abraham ^:&yfSagara^ 
fcJ: 13 (Abraham et al. J.Clin. Invest. 93:776-787,1994 and Sagara et al. 
Int. Arch. Allergy Immunol. 112:287-294, 1997. )s ^&'!^m^^=^y')V{Z 
^St^a4-f >7^;7U>|Jiito^Ms Podolsky&(Podolsky et al. J. Clin 
. Invest. 92:372-380,1993.)^IJ;D^ >S^aU>'fi5c#SM^^^7';W3:fe 
(t§«4^'>7^^'; yl^i^J^momni^O^mts Baron e> tcfc D (Baron et a 
1. J. Clin. Invest. 93:1700-1708,1994. )#^^ttTV^^o ttzs WlMmh 

s ;^*7->t7=;^^ffiV^0^e)^t^^TV^'5(Lumsden et al. J. Vase. Surg. 
26:87-93, 1997. )o a 4V >7^^ U L < mmtfii^P. #ffiitfg 

ISOW^ml>•^te^©^P$lJt^^-e$)i)i:h^)3^^$tlTV^?.(Isobe et al. 
J. Immunol. 153:5810-5818,1994 and Okahara et al. Causer Res. 54:3233- 
3236,1994. )o 

LPAM-1© U iS > K T' 2fe aMAdCAM-1 lis VCAM-1 1 ItM-^ ^ Bi^Ms mmm U 
y^'^m. /Wj^;^^ Mtt'CDl^l^J^|ffl#M(High. endothelial venule; HEV) 

±(3fifr09fc^3iu m%my^m(D:t^-^y'!rizm^t^^t\m7iLtz 

o LPAM-l/MAdCAM-l^tW/?)5^ U >^'^^4^-^ >^'l3*5{j--2.4a6^^ii{3jO 

x.^ m'=>p(Dmmmmmzm-^t^^tm^nr\>^^o Briskin^}^:^ ^ 
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ISii^^^^bTV>^(Briskin et al. Am. J. Pathol. 151:97-110,1997. )o 
tfe^ Hannineiif,{i'i' >S>i U y^^'&^mm'Ey'JVr'hMOd'^^T.^mM 
i^^fflWfs ^mmmtl^m^^M^t^n^lXlr^^inammeii et al. J. 
Immunol. 160:6018-6025,1998. )o zMmM^^^^X^ LPAM-l/MAdCAM-1^^ 

^)y^^(D^W-^n^\zX^\ mBMm%(D-^'^7.=^9)HnQd.vQ\\Q. et al 
. J. Imunol. 158:2099-2106,1997. )-^tif3K&0NODv'e7;3^^7=^;i'{C:feOT!^FJ 
®&#/b^^i?)^)ti^(Hamiinen et al. J. Immunol. 160:6018-6025,1998 and 
Yang et al. Diabetes 46:1542-1547,1997. )c: iit J: I^RgSTfe^o 
a±c?)$||{i. m^tf.Ty^n~7.Y\,zi^-^ VLA-4/VCAM-1 , LPAM-l/VCAM-1 , 

mm±. W093/13798,W093/15764,W094/16094,2^t>'W095/19790{::|3a^tlTV> 
ttz. VLA-47'>^r3-x h tbT®^7°5" h*-fb^tl{i. W094/15958, W09 
5/15973, W096/00581, WO96/06108t:. ^LXnk-Ary^zi-XhhLrcDT 
5.^mmmmts W099/10312s WO99/IO313. WO99/36393. W099/37618Z^t;W099 
/43642{;IBie^tlTV>§o bd^b^jJjsp,^ j^pi^jK'|4®^$as MM^^XOf^ 

6 
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mmm^tm. mmmm. mmw^. ^mmm(D\^^tnifi0^^ 



[AfiTIB^^^ (2-1) . (2-2) Xfi (2-3) -e^^ti^S^^U 



J 



A 




(1) 
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YitM^fsm-^. c{-i5){-m. c(-R7)=c(-R8). i&m-rjv^jm m^i^m 
zitm^mm^s c(-r9)(-riok c(-rii)(-ri2)- c(-ri3)(-ri4) s i&mr 

8 
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fim±(DO-ctm^miK\t^mm(D^^]fMLx^x<s sfe. re^rsx 
(i R2' tmm^ifX-'^^{z-2)xm^n^m±(Dc-ctmz^tmmLx 
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1/7 jm. W^^f^\mwwrxjms i/;v7}t^^y;i/^. «T;v^;i/;r=^^' 

Dfi^gi^7^;^dr;I/S^ {mcr)W-)\^&. &cr)\^^-)]^'&. Mi^T)v^)\/ 
fimT;i/:3r;i/Sx (;^ttifc^5^pji^^^ 

10 
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Tim^m^^-^. Ci=Ol C(=S)s S(=0). S(=0)2. NH-C(=0)s NH-C(=S)s CH2 

-c.(=o)s cH=cH-c(=o)0v^-rnA^$*u 

> TIBS; (3) ;sr>* (4-1) ~ (4-5) xmMih^mm<c ] 




11 
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TJl^~)V&, T)VZi^i/m. T)l^)V9-:^£, T)Vt}J4)\yM^ T)\y^)]/7' 
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ym&s ^\xi>f jT)]y^)vm^ ?\vi^j7)\yii^i/mtm\^u^^h 

i*U bfiji^;!/*. t:^i;;i/Sj t^u^i^;^S^ t:7VU;vSs fPU;i/*^ 
b <; T i^;L'a^ 7 u ^ai- ^ v ^iti/ u v V u 

=}-)]y^mt^%\ihn^ AP-^r-vM^, 7J<:^S^ a 
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^}i\yX\ts it^)\^Xh^s r-fe^;i/Ss 7°^7V^;l/S^ w 

{f 5)^50 ;^P'ryT;v^;^;^;^:t:-;^^i:bT^±^ h U:7;i/:tP/^>;^;i/ 

^i^S^bTlis p<f-;i'*;w\'^-r;ua, 7xx;i/:i3;WN"^^;V'*, im7xx 
;i/:*;wt^'i';i/Es ^i^^lf^tis ap^^H^^ T;i/n=aps/Ss t;i/=3f;v^S 
s im^s AP>yy7;i/#;i/^ APyyT;v3=^:^^ASi^^3St^Si:bT$? 
^bv^o Mm5^7^^7;w^'^^;l/Si:bT^±s p<f-;i/^;2t-*;WN*^-f;i/^s 7x 
x;i/^2|-*;i//\*^^;i/^s g|i7xx;i/5^:t;^j;WN*^>f ;i/^^;bsW^>ti>'NP 
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±IB-te (1) i::*'VNT> 




Rd 



0 



Rd 



0 



(5-1) 




0 



15 
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§0. Is 2s 3Sfe(±4fi#^:^mx{±^l^^^cD5-v7M^T•$>D^ 
Umrne^ Rbs Rc;SOTd{i|^-tr*)^'feoT^)J;<s 7ic^ii^s aD'J^^M 

v^) s TU-;i/Ss ^xD7'U-;i/Ss (^^{c^t'dM^:^ 

n^i/Ss r u-;i/aT*S^^^fefgi^T;i/3^^>Ss ^5"nru-;i/aT-g 

;i/^;i/Ss t HD:3ri^{£^7^;i,/r-;i/Ss h K D^M£it7;i/Il:¥S/*s AD 

y-r;u*s TD-r;i/Ss i&MLT)v^)v^:tm^ ^£M7';l/:^;^;^;^5^^r:;^Ss g 

tht^^^b^ ttcs Ras Rbs RcjRt/Rdfis ^MtiO^l^M^M^bX'hJ:, 

R3i:R4{±s (2-1) IZ^^^XZmLfzmrh^c ) 

Xs ±iB-« ( 1) ^3:feV^Ts 

X(iC(=0)s C(-R3)(-R4)0f^-e*)s #{3C(=0)s ^^A^^f t UV^o Y 

re^r^^-^s C(-R5)(-R6)s C(-R7)=C(-R8)s iS^mTJl^mo^X^. M 
^^lig^s C(-R7)=C(-R8)ybs$f^U<s Ji^F^?^^7!)^#fc$f^bV^o Z(±Ji? 

1 6 
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#{3. -IStC (2-1) ^::^>V^T^ RltR2ifi-^^ (2-1) r^m^hm± 

0c=c tm^imttcit^monm^t^-m^ (5-1) (5-2) 

^ixS^^WtKs ^^(c-IS^ (5-1) *s^tLV>o TIB-I^^ (5-1) 
Stf (5-2) Izisi^T. MT'S^iiMfi. ^^JI^^ a^M^Sfeti^^i^ 

:2|s:BJ^«(C:feV^Ts Rli:fi2f±M-&UT-«(2-l)T^$ti^^±©C 

^^^©^gp^dsgain^ feii^ta^ntrfe s :i h ^ v^ a o 

^itt^t^7^pJ^^§^^-e^)^l^) *s$ft bv^o 
;i^T\ T';-;i/as 'vxP7'j-;vgs m^^^y'^M 

17 
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*^B^^3^5V^T^i>^^)(C. -^^ (1) {c:^^V^Ts 

A:bs-|gS; (5-1) XJi (5-2) -eS^nsST»$) t)s ^^^^ MA^^^ig^. 

5^ (5-1) Xfi (5-2) T^^H^ST-fe!5s M«^l^^^ MJl^t 

« (5-1) m (5-2) •ca^tlSS-^^.Ds S^i^s M«^j[i?s E^ii^ 

5 ~ 7 bV^o 
$fes -^5^ (1) Pt^fc^l^Ts Ai^-^^ (6) T-S^naSTrfe^CDds 

*MT-{is X^ A;b5Tl3-K (2 4) T^^ti^Ss 



1 8 
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uifi7i^m=?s y^m^s ^PDii^s 7*D^ji^, -hps^ m^i 

*^BJT•{i^ X^ A*iT§a-« (25-1) . (25-2) . (25-3) m (25-4 



1 9 
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(25-2) 




*^HJT-{±. Xs A:&s-^5^ (26-1) . (26-2) X\t (26-3) 0l^■rtl:^)^T• 






2 0 
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DA^gi^S&>Sb■t^J;v^TU-;^S^ fiJ^S^^bt*) J;v^^xD7'U- 
A*STI3-^^ (2 7) T-m^tl^Ss 
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(27) 



R2tR2' U-m ^ o fc.M.mi A --BCD TJl^ V >4s 
-i^^DP-4 -7^ >'7V'i;-;i/7x-;v^, 2, 6 -S^i'PP-4-'KM7^ 
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t^o C©^^ ijMym (7) ©®i^^PJlOV^T(i-i^^ (1) O^B^CD 

tz. i^^t^ym (7) ©s^^SQ^cov^T{±-^^ (1) (Dmmo^-^m^^ 
ntzD-TomMm-^iK ^tzit-^^jmo^i^^thifiCDms^-x^D-T-^t^ 
m■5^ti^tma^ ^tzm(DWM^i^Mmti.mi:um^ntzmmt^o 

^fzituR^mifimmtm-^um^fitzmTt^h^^o 

mX(OK^m^}l LXWmt. i^i'Stl^&CTHO A t ( 1 -fc KDdFi/- 
7-7^^^>9 > . HOBt (l-t:KD:^^>^>vhi;7^^/- 
;V) s DMAP t:'js;» ^C9M«iP^Ji:it{lD I C ( 

i^^vrDh°;V:^3;i/5j^*i^^ ^ F) s DCC (i?i/^D^dfi/>?b;i/4^"i^-r ^ K 
)x EDC (l-xf-;i/-3-(3-^;p<5";VT^>'7'Pt:;i/)±/;i/**$;-r^ K 

) JfeifC^'&^J^ffllV s;^DDp<^>. DMF (N,N-e^^5^;bi^;i/AT^ F 

) s NMP (N-^5^;i'-2-t:D'; K» mommmm^xm^-^^^^tt^ 
x^^o mmmmtLx^mi^':^>tm>tzm'^izit\^vp>t2, e-t^ 

x;^7^;i/ (8) M^^nfct^SRtcji&CTTS^O^^^^i^tTT^^ (9) 

^tm^^o mtitRtbx=^Ytim^m^tzm^izi±KMFs dmFs 

^h{C<k!5T^> (9) ^m<^tt^X^^o ^tzs Fmoc^ (9-7;i/2M/ 

25 
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V^t/-^J\y^--}l^) 1z^\)Um$fitcT^ xom^ (Fmo cNH) 
9) -N#<C^i)ST-#So 




(7) (8) (9) 



(1) t::}3V^Ts A;{^-^^C (2-1) T'^Ds Xi)SC(=0)T$>:S-f ^ K 

(1 3) {i. (9) hy:f7;i'4^->^«t) (1 0) immm'^y. ^. 

)a{±. -^^e (2-1) 4'(D^a5^#?i§^-r*)0T*$)§o 



(9) 




(1) ^343l^T^ AjDS-^^ (2-1) ITfelP, X*sCH2T'^i>^^^ A 
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(15) Jis T^y (9) ti>T)Vy't]^ (14) ^ h;i/x>-^^>-if>;fe^ 
7i'4'0(2)b{is (2-1) ^0^^mm^^sti}(D-^^^o 

,., . _ 

P ° 

(^4) (15) 

-i^j^ (1) t*5l^T^ A;65-iiS^ (2-1) X 35)SCH2T- t) . -/^sS; 

(2-1) 4'ORii:R2 i±s (2) •x:m^Mm±(oc=ctmmmmm^Ltji\,\ 

"y^^h (19) 0Mji7^^{loOTfB-ro :7^^> (9) (3:^ h D-?>-if >X 
5 F(Ns)#: (16) ?&l#§o :i0-hP^>-1f>:^;i/7;j->T^ K#: (16) 

(1 7) ^f#^o f#e,tLfeN-7;wi/^$: (17) ^nmi^m\ iJS-h 

fc(is ^A^^ ^*■^Te/;WbUT^ :^;tl/7^ > (18) ^m^o 
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(9) 




T^^o -IS^ (1) t3:feV^TTy?)SC(=0K BybSh h-n:3pi/;vST$) 

^iM^lt. (2 0) {;::feV^T^ gmSG(iE®;t5i%i#oK 

^0^eff^-?:^^$tifeaii^^'5J:bTs gilSZ{i (2-1) . (2-2) o^^t^ 

«^f^{3TmM§fTV^T^> (2 1) -s^#}t^o ^J^I^E tbtFmocS 

y (2 1) (iDMF, NMP, i^^Dnp<^>;feJ:*cDWM^4''^i2:>^Ml: 
THOAts HOBt ^CDM:S^»^J J: J: D I C ^CDlg^^J V \xm. 

miD^^^^ym^m-^-^'^^^hXT^ f (22) -^^^jtSo 

2 8 
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J 



J' 



J 



J' 



r JL i» 




HN 




0 



G O 




G O 



(20) 



(21) 



(22) 



7%y (2 1) t^bT{i^ DMF. NMP^ i^*^ D Dp< >>feif(7) 

^P)ts (2 1) (3^Ut{is DMF, h;i/xX i^^Dpy^>:fe 

Jit±©J;aJ3bT-&^^nfcx::^x;i' (1 3) > (15), (19)^ (2 
2) s (2 3) ^iTO^^^T•MJii<t^)«1-S^ J:T•:^?3;l/^•>^ (1 

;i/ (2 3> t:feV^TAls Els D 1 ^^n^^xA. Es DT-fe^K tfett 

x;^5^;i/ ( 2 3) ^TFA ( h U 7;i/;rDi^^) ^§^tf^ffi©SMT« 
ti.-J;t:a:f5. :^3;v>}^>il (1) (DWmm. «$g*b:^3;i^4^'>m (1 
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HPLc. w^^BttifmWi-^m^u m^ti:ii3j]yr^ym. (i) ^n^z 




(1) 



(23) 

*^0^cD-« (1) n^s^My j^~jiTy~>mm^\ts ^^^m^^ 

(1) T-^^ti§7x-;i/T^:^>^##:{i^ij14©7j<^iI^*<^#tf:;^x ?1 

I 

mats T ^ 7 ^ § 3 ^ ASf ^ S o iCi^Stt^ASi^S t ^ ®^ 

3 0 
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m. mk AM. mmk tir^m. mk mmm. mmk y'^^-m. ^ 

fl^Jt)g^ m^mm. mii:i)\^'y^h^fz\±mmfi)\y^yt?hm(D^^'&.^wM 

-yT.^-^^fzim^'y^yi^y'yrymmmk %m^tz\±^ 
ly ti u ymoVi^mk y Vs ^tzit^x. i; -^®#i*^Js Xy=-TV y 

m-^^^y^j^s ^)v^tfz\tii)v^^^y;^^)v't;vu-7.m(Dmmnk sijk 
^t^mMmm!^(Dm^. mmtLxtm^fi^^miRxj^/ximi^^^^ 

-ISiSi (1) Xm^M^h-^sSDttzli^cDm^^m^ttmmiltaA 

3 1 
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s mn^X-B^fc b CD^S#S t bT^P^#CDii-^T 1 JLL g~ 5 #gp 
^S#CD^^-e 0 . 0 1 g~ 1 g:&^V^5o 

WajigVi^> (0. 7 6II^Dol/g^ 2. 3 g) {iFmoc-Phe(4-nitro)-0H ( 2 . 5 
g) . 2, 6-s;^'aD^>^;^;i/^DU K (0. 7 4 5mL) ^ t:US^> ( 
1. 5mL) ONMP (2 5ini) ^^«^SPx.^ 1 6^P^m#bfco ^ 

m7mm. (2 omD s t:';i^> (2 omD s nmp (2 omD xmm 

3|S]r"Oi5fe?tbM£ET-e^^^-^^feo 
xa2 FmocScD^* 
XglTtf^nfc^tflitx 2 0%l^^Ui^>CD^^T^ (2 5inL) ^JP;lT 1 

(2 5iiiL) «;iT 1 O^P^SjiS^iirs ^^SI^SU NMPs S^i:7np^ 

3 2 
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>T- 3 0-ro?$fe#bteT-e^^t$«o 

xm 2 ■^n^titcM^ 2. Oglz. 2, 6 - y ^ n D ^> ^/-f D i; ( 
1. ImL) . 2 , Q-)\/^Vy (1. 6mL) s NMP (2 6mL) ^Mx. 
T 1 6I^P^KJiB$«^s ^^^^*U NMP. S^^DOp<^>T-3 0To 

27j<fntl (1 5. Og) ©NMP (SOmL) -EtOH ( 
1. 5mL) mWi^. X@3T^I^,*lfc#Jigl. 5 gfcSD^Tg?Sl 6^^S 
Ji&^ii-fef^s SJJ&^?S§I^§. NMPs S^^nDp<^>T-^tim3III-r-D:^ 

xa4T*|f ^tifc^lil 0 Omg<£. y^)Vmm7k^ (5 0 Omg) . 
4f> (3 2ml) ^r^tt^tT. 8 OgCT' 1 6M^m MjiS^?t^|^^s 

NMP. y^>DD^^>-?:^ti^tL3Il]-r-:3i^J3g^^5fe 

x^ 5 •^n^nt^mm^s 5 %07jc;^^wi-^ > 7;u;t dm-^ 1 b^p^^ 

(7jc ■ T-fe hnh iJ;k ^tl^nO. 05%. 0. 04%hU7;i/:tD 

MS(ESI MH+) : 4 8 3. 4 8 5 
CHNO : C24H16C12N206 , 
^»J2-1 2 . 

3 3 
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mm 1 5 izxm\ mmm i tmm(D:Lm^m^ zt-t-^^u Emm^ 
mm 13 

mmm s (D^m^mii^^m\'\ ^^vtzo 3--vu y^jmrnim^my 
s mmmiT.m5tmmLx^^Ltzmm (l oomg) j;. m<hm^7.x- 

22Klntl(l. Og) CDNMP (1 OmL) -EtOHCO. 5mL) 

M^r^ui 6 mm^j^^^ "Sterns ^mmm^m^. NMP^ s;^^dd^^> 

TU;i/70x'-rH (1. OmL) ^JP^Ts 8 1 6Btr^Sii&$-&fe 

.^Mtio. 05%. 0. Q4%h^)y)]y:tumm.^^) ^m^xm^n 

MS(ESI MH+) : 5 3 8. 5 4 0 
CHNO : C27H21C12N305 
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mm 


Ra 


Rb 


Rc 


Rd 


MSI^;I'JM (MH+) 


1 


H 


H 


H 


H 


483, 485 


2 


F 


H 


H 


H 


501, 503 


3 


N02 


H 


H 


H 


528, 530 

via Wf W W V 


4 


Me 


H 


H 


H 


497. 499 


5 


OH 


H 


H 


H 


499. 501 


6 


H 


Me 


H 


H 


497 499 


7 


H 


Br 


H 


H 


562 

V Vf k 


8 


H 


tert-Butvl 


H 


H 

1 1 


539. 541 


9 


H 


N02 


H 

1 1 


H 




10 


K 


CI 


CI 

V 1 


n 


517 51Q 

Jill 3 i a 


11 


CI 


CI 


CI 


CI 


61Q 

U 1 O 


12 


Br 


Br 


Br 


Rr 

D 1 


7QQ 


13 


2-PrQDenv 1 ami no 


H 


H 
1 1 


H 

n 


5^R c/n 


29 


H 


F 


H 

n 


H 

n 


5ni 


30 


Me 


H 


H 

n 


Mp 


511 51<l 
Jill u 1 0 


31 


CI 


H 


H 

n 


n 

1 


zco cci: 

UUli uQO, 


32 


H 


rnnH 


U 

n 


u 
n 


597 R9Q 


33 


H 


cm (Mp) 0 


U 

n 


u 
n 


0j4i DOD 


34 


H 


CF3 


H 


n 


551 55^ 


35 


H 

1 1 


NHAr 

111 Irl^ 


H 


u 

n 




36 


H 


MH2 

111 lb 


H 

1 1 


H 
1 1 


dQK 5nn 


71 


NH2 


H 

- 1 1 


H 

1 1 


H 


yfOfl 5nn 


72 


Methoxy 


H 

1 1 


H 

1 1 


H 

' 1 1 


5n 515 


73 


Ethoxy 


H 


H 


H 


527. 529 


74 


Benzyloxy 


H 


H 


H 


589, 591 


75 


Butoxy 


1 H 


H 


H 


555. 557 


76 


Isobutoxy 


H 


H 


H 


554. 557 


77 


H 


OH 


H 


H 


499. 501 


78 


H 


Methoxy 


H 


H 


513, 515 


79 


H 


Ethoxy 


H 


H 


527, 529 


80 


H 


Benzyloxy 


H 


H 


589, 591 


81 


H 


Dimethylamino 


H 


H 


526, 528 



mmmi4 ^ (1-2) ©fh^co^gg 

. og) (30ml) somc-^iemmmnWi. m^m 
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MS(ESI MH+) : 5 5 9s 5 6 1 
CHNO : C30H20G12N205 




m^mi5 -m^ (1-3) ^(Dih^m^^, 
^ (1-3-1) 

mmm 1 4rm^ hmm 1 0 0 m g ^ 7 ^ )mm7m^m\ 

MS(ESI MH+) : 4 9 7^ 4 9 9 
CHNO : C25H18C12N205 
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R5 R6 




CI (1-3) 




(1-3.1) 



mmmie 

MS(ESI MH+) : 5 3 3s 5 3 5 
CHNO : C28H18C12N205 



3 8 
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OH 



01 



(1-3-2) 



mmmi7 -j^^ (i-4) ^o^t^t^cD^m 

^ (1-4-1) 0^^ 

(1. Og) . ^>^f> (30ml) ^rWtTs 80gCT-l 6I^P^iim^ 

^MM. 0 5%. 0. 0 4%h';7;i/;2rp@^^^;t) ^fflV^T)i|tt^ff Iv 

MS(ESI MH+) : 4 6 9.471 
CHNO : C24H18C12N204 



3 9 
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(1-4-1) 



l ©X@ 4 T»^i ^titzmM 3 0 0 m g 2 , 3 -^:t7:^yi>id;V 
t^^i/TJlyr'^i Y^ (1. Og) ^ ^>-fe'> (3 0ml) ^rt4•iCT^ 8 OEC 

7-feh-h'J;K ^tl^nO. 05%^ 0. 0 4%h';7;i/:tP|f^^^) ^ 
MS(ESI MH+) : 4 7 5^ 4 7 7 
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CHNOS : C22H16C12N204S 



C! In . CI 

CI CI 




OH 



(1-4-2) 



mmm 1 9 ( i - s ) ^(oit^co^m 

MS(ESI MH+) : 4 6 Is 4 6 3 
CHNO : C22H18C12N205 

mmm 20-24 (Dit^mit. mmm 1 (Dum 4 ^ ^tc^^si 1 0 0 m g 



CI 




R1 



OH 



CI 



(1-5) 



4 1 
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^2 



mm 



) R1 

,^^R2 MS^iiJM (MH+) 
O 



1 9 



2 0 




4 6 1.46 3 



5 8 5, 5 8 7 



2 1 




484, 486 



2 2 



4 8 5, 48 7 



2 3 




5 3 3, 535 



2 4 




5 3 3,5 35 



l»J2 5 -j3S^ (1-6) cfJCD^b^tJCO^fig 
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n^tifzM^al^^ IFU^yDT^ F200ul, ^mtiV^hmmg. NMPlml§ 

mf^\ts METs ^m^^tzo ^(Dn^ntzmizm 200/zi, 2-p<;i/;b 
7-hx^^-Moo^i,NMP mui^Mt. 2 4mmMU-r:mt'^Ltzo m 

nmt-Dmm^m^Ltzo n^titzmm^t. meTs ^m^'^tzo n^ntz 

mmiZ, NMP20ml,T^ U;i/ig 1 0 Oing,H0At60iiig, DIC 70ulCDJi»x.s/ 

yMMTMt. Mut^ 2 4mr^mnLrzo mz, E}i^^mm^^^^m^i^'^u 
n^^x NMP. pptiti;i^y'7!^Mnmt'omm^m^Lrzo m^ntz 
mmmoo% h u yMmmx- 1 mmmmu mmifi^mizm^tzm^6 

m^tzo ^#^tLfeM^Mb> MMmC (SYMMETRY 19*50iiim ^MzK : T"^ 
HSfii^J 2 6 ~ 2 8 

mmm 2 6-2 8 (Dih<^mt. mmm i ®xa 4 t*^i ^ tifc:^j3i i o o m g 
t^ti^tiMjit^t^^i^y ^ ymM^n^-D^ T)ww\^^ Ytti)\^7f^ym^ 
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(1-6) 



I 
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3 




MS^iljffi (MH+) 



4 19, 4 2 1 



4 3 3, 435 



4 4 7, 449 



5 3 7, 5 3 9 



mMm2 9-3 2 . 

±mm 1 (Dmmm 29-32 ©^fb^a. ^MtiMjiUt^mmymMM^ 
mmm 1 5 izxm\ mmm 1 tmmonm^m^ t-^^mLtzo 
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m\ mmmiJim5 tmmLr^^btzmm (i o omg) iz, wzm, 

> 1 0 0 jul, HOAt 1 2 Omg, DIG 14 0 jllKDM^Mk... 

X'Z.mmmLtco mmmmmm^mry^riti^^y. nmp, 

(* • 7^-fe>- h (;;K>tl^tlO. 0 5%, 0. 0 4% h U7;^7^D|^^^ 

mMm 1 4 ^mr vtz^m 5 o m g wMPzomi, «-r -s h u 7;i/ 

:tDp<5^;i/7^;U^l 0 Omgs HOAt l 2 Omg, DIG 1 4 0 juKDimMx.. 

^^■^tzo n^titzmm^s 5 %07K^##-r§ h u 7;i/;rpf^igT mp^^aa 

7^ (7jc -r-fe hr: h ^fi^tiO. 0 5%^ 0. 0 4 % h 7;i'^D|^ 
li^^t) ^;0V^Tll^i^^TV^^ ^ 1 id^f gS^tl^ 1 . 0mg^#feo 

^fflK IISte^Jlxa5i:|lI^bT'&^Lfe|tll (lOOmg) j^^bS" 
27j<?ntJ (1. Og) ©NMP (1 OmL) • Et OH (0. 5inL) 

m^^m^rmui Gmr^Rjit'^^'^tz'^. nmPs s^^pd 

^^>T-^n^n3 0-ro;^J?|§^5fe?tbfeo f#^.iifc^J3ltNMP (5. Om 
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, ^MM. 0 5%^ 0. QA%Y^)y)]^-tuW^M) §fflV^Tlim$fi^ 

\\ mvL7f^rmm-k2. 2mgmzo 

trmp^Mu #jt^6sijbfe^s w&y\^xmmhtzo mm 
^Dx'h^^^^ (7X- h-h u;K^n^no. 0 5%s o. 04%h 
^)yMuwm.-^M) ■^m^^xmm.^nw uw^mtmm-^o. 2msn 

fZo 

mmm s ? -i^^s; ( i - ? ) fpo^h-^m-^^ 

Wangbi^y (0. 7 emmol/g, 2 . 3 g) tFinoc-Phe(4-nitro)-0H ( 2 . 5 
g) ^ 2, 6-S^^DD^>vV;i/^D U K (0. 7 4 5niL) . fUS<^> ( 

1. 5mL) 0NMP (2 5mL) mmm^. m.ux 1 Bf^mmnLtzo ^ 
^•^mm^w^ ^ ^ tajii^ DUFr3m. i^^^uA 3 [iis n m p t 

»tP^ (2 OmL) . (2 OmL) . NMP (2 OmL) T"2^^ 

smt-om^Lm.'Tx^m^^tzo 

Xg2 FmocS®!^* 

1 ^ nfc^fllfcs 2 0 % b-^ 'J >CDSr^ ( 2 5 m L) 

4 7 
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1 0^^;5lS^^fe^, «§|^*U ^^(Cs 20%\^^VVy(DNMFm 
m i2SmL) ma^X 1 Oi9>F^MJS^-&s W^I^5feU NMP. i^^7uu 

urns T^>MtRi;ts 

(1. ImL), 2, 6-;i/5^S>> (1. 6mL) s NMP (2 6111L) J^Sn 
Ji^b^-:^X • 27j<ffl^ (15. Gg) ONMP (3 OmL) • Et OH 

(1. 5mL) mm^. JLmsxn^titzmmi. 5 gi:imxrmwi. 6m 
jM^xm^htcmmioomg^^ 3, 4, 5, e-T^h^^N^^n^ 

^)\yBM7m (5 0 Omg) s ^>€> (3 2ml) ^m^i^Xs 8 OJtC-^ 

x^>T^ti^n3[i]-r-3#flis^5fe#Lfco ffiT^!it^ii-fco n-ih 

titzmmi:^. «W2 OinL;&iPt. 9 5SCtrl 6B#Mm 

^It^v NMP. $;^'DD^^>-?r^ti^ti3[H]-r-s) 

x@6 rail 

i57'^7'f (7jC-T-feh-h';;K ^nmO. 05%^ O. 04%h';7;i/;r 

48 
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MS(ESI MH+) : 4 8 7, 4 8 9 
CHNO : C24H20C12N205 

«fi^j3 8~5 l©'^b-^tl{±^ ^n^HMjiti^t^mmjmum^mmms 7 
mmms 2^5 4 




CI 



(1-7) 



wo 02/28830 PCT/JPOl/08489 




487. 489 



523, 525 



473. 475 



489. 491 



489, 491 



499, 501 



5 0 
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511. 513 



477, 479 



525. 527 



477. 479 



511 513 



0 



mm5 5 ^ (1-8) o^b^ti®^^ 

X^l Boc-Phe(4-N02 )-OEt®^^ 
Boc-Phe(4-N02 )-0H 5 gs 1 - ( 3 - f-)lT r D t^;i') - 3 -x 

5 2 
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iRfi 4 . 6 g 

H-NME (CDCI3) (5 1.25 {3H, t), 1.40 (9H, s), 3.05-3.35 (2H, m), 4.20 
(2H, q), 4.60 (IH, m), 5.10 (IH, br), 7.35 (2H, d), 8.15 (2H, d). 
X@2 Boc-Phe(4-NH2 )-OEt 

Boc-Phe(4-N02)-0Et 4. 6 gs 1 0 %;^vi^>>Aj^m ( 5 0 %^7W 9 
OOmg. x^y-;i/©?g^i^^7k^#H^T-M#Ufc^s ±^^V6M 

iRfi 4. 4 g 

H-NMR (CDCI3) 6 1.25 (3H, t), 1.40 (9H, s), 2.95 (2H, br), 4.15 (2H, 
q), 4.45 (IH, m), 4.95 (IH, br), 6.60 (2H, d), 6.95 (2H, d). 
X@3 (2 S)-2-7'^V-3-[4- (4-p<5";V-l, 
, 3-i^t>^P^V^>K-;i/-2— f;i/) 7ix;H7°Pt:-:t>^ x^;i/jz 

Boc-Phe(4-NH2)-0Et 2. 7 s'g. 3-^5^;i/»7i$7;i/^ 1. 6 7 gs ^ 
y^y 4 0ml ®?g^tl$JPM^ tfco 1 NUMs 1 N 

t«§^*ufeo mm^^^^yrm^Lxntz {2 s) -2- it-y 

V^i^TK^) -3-[4- "(4-p<5^;U- 1, 3-S^7|-dpV- 1, 3-i^\i 
Nt^<t:7jc^$^Wr^S^2rJFlt>§;!)PX.2^P^fi#Ufco :^^I§gSbT^te> 

UM 1 . 9 g 

H-NMR (DMS0-d6) 6 1.15 (3H, m), 2.65 (3H; s), 3.10-3.40 (2H, m), 4.15 

5 3 
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(2H, m), 4.30 (IH, t), 7.40 (4H, s), 7.65-7.80 (3H, i), 8.70 (3H, br) 

x@4 (2S) -2- (2-^an-6-p<5";]/-'K>^/^;i/7^y) -3 
-[4- (4-^f-;i/- 1, 3-V:t^V-l, S-i^h Ko-r V^> h'-;i/ 
-2-^;i/) 7x-;i/] yn)^:^ym. 

2-^Uli-6-;i^)]y^B.mm 8 8. 2mgs 1 - ( 3 
yrpl^;!/) - 3 -x^;i/:i7;i.;}fs;>f ^ pilM 9 9. lmg^ 1-tKn 
=¥i^^>\;h Ul^'V^-;!/ • iTkM 7 9. Imgs h^):r.^)lTK> 10 
luls (2S) -2-T^y-3-[4- (4-^5^;i/-l, 3-s;;r:3pv 

-1, s-i^b Ka-rv^>K-;i/-2--f;i/) 7x-;i/]yDi^;t>^ x 
f-;ux:^7^;i/ J^^Jg 1 0 Omgs i^i5^DDp<^57> 1 mlCDrE^^4 S'C 

MM. 1 1 0. 6mg ' 
MS (ESI, m/z) 503 (M-H)- 

xm5 (2S) -2- (2-^DD-6-p{f-;i/-^>V^>f;i/7^^y) -3 
-[4- (4-^f-;i/-l, 3-i^:t=^V-l, 3 -i^h Fd^ V-T > 

-2-'i';i/) 7xx;i/] rDt:^>^o-^^ 

(2S) - 2- (2-:J7DD-6-/^;i/-<^>V^;ur^7) -3 -[4 
-'(4-p(f-;i/- 1, 3 -s;;r:3rV- 1, 3-s;b KD^V^' >K-;^- 2-' 
7x-;i/] 7"Db:t>^ xf-;i/x;;^5^;i/h 3 N ii^®?I-^tl^8 O'C 

MS (ESI, m/z) 477 (MH+) 
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CH3 

(1-8) 

mmm 5 6-6 3 -m^ .( 1 - 9 ) •+t®{b'^tio^^ 

##^J1 2-^DD-6-hij7;i/;rD^^;i/SM®©^^ 

P L CT«LM^b^t)=&#fco 
IR* 2 4 4mg ' ■ ■ 

H-NMR (DMS0-d6) d 7.68 (IH, t), 7.80 (IH, d), 7.88 (IH, d). 
MS (ESI/m/z) 223 (M-H)- 
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tl^ff fco IRS 3 17mg 

H-NMR (DMS0-d6 ) 6 7.40 (IH, t), 7.60 (IH, d), 7.70 (IH, d). 
MS (ESI, m/z) 233 (M-H)- 




(1-9) 



wo 02/28830 PCT/JPOl/08489 
^SSWI D MS||;lfii(MH+) 




5 3 1 

54 1 

4 8 1 

4 9 8 

5 11 
5 3 1 

5 3 1 
5 4 2 

5 6 3 flJ-W- 
5 8 8 M-H)- 



5 7 
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nmm^-^'i^hhtzib^'^ (lOig) O. SmlMPU 2 

. Ollh')A^?l'i^V)l^PT'J;i^> (0. 3 0 3ml) 

Omgtffco 

MS(ESI MH+) : 5 1 1 . 5 1 3 
CHNO : C26H20C12N205 

mrnmer'n^rifzit^^ (lomg) o. 5miMT§u 2 

. OMh ';p<f-;i/i:/U;i/e^T^/p<^> ^^irymWi (O. 3 0 3ml) 

-i (zk • h-h ';;k ^ti^no. 0 5%. 0. QA%v^)yMuww. 
^M) §fflv^TMM^^fv\ m\zmtmm^3mgmzo 

MS(ESI MH+) : 5 1 K 5 1 3 
CHNO : C26H20C12N205 

^»JlT't#e>nfe<b^i^ (1 Omg) 0. SmlM^U 2 

. OMh'j^^;Vi>"J;^S^Ty^^> /\:3ei^>|grt (0. 3 0 3ml) ^iP^ 

(7jc • T-fe h U )W ^ti^-fi 0 . 0 5 %^ 0 . 0 4 % h U 7Jl:tvmM 

^w) ^m^xmm^n\^\ msii^^tm^^3mgmtzo 

MS(ESI MH+) : 4 9 7s 4 9 9 
CHNO : C25H18C12N205 

^m2 9m^nfz<t'^^ (lOmg) 0. SmlM^U 

5 8 
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7^ (7fc- r-feh^h';;K ^H^tiO. 0 5%s 0. 0 4%t>';7;i/:tD|^ 

MS(ESI MH+) : 5 1 5. 5 1 7 
CHNO : C25H17C12FN205 

7^ (7jc- hnh ^MhO. 05%^ 0 . 0 4% h U 7;V;tDg^ 

MS(ESI MH+) : 5 3 7s 5 3 9 
CHNO : C23H18C12N205S2 

ll»J4 ST-lifj^lfcfb-^tJ '(9. Siig) $^iS7y-;i, 0. 47 5iiilfcM 

2 . OMh >; p<5';i'^^i;;i/s;:7^vV^> (o . 2 8 Smi 

h^^7'r T-kh-hVJK ^MtlO. 05%s 0. 04%hU7;i/ 

MS(ESI MH+) : 5 1 7. 5 1 9 
CHNO : C26H26C12M205 

^^?|J3 7T#^tife<b^i^ (4. 4ing) 0. 2 2mltM 

u 2. OMh Up<^;i/i^';;i/e^7'\/p(^> ^^^r-b-^^?^ (o. 1 3 3ini) 
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MS(ESI MH+) : 5 0 1\ 5 0 3 
CHNO : C25H22C12N205 




6 0 
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MM A MSHjlfi (MH+) 



6 4 



6 5 



6 6 



6 7 



6 8 



6 9 



7 O 




5 11, 5 13 

I3 5 11, 5 13 



49 7, 499 



5 15, 5 17 



5 3 7, 5 3 9 



5 17, 5 19 



5 0 1, 5 0 3 



0 



6 1 
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1 mmm ? i - s 1 0it^mrrm(D:^mz^mLrzo 

17 1 

;i'3:>2mls h •;-n-7>;V:^::^7'f >2 5 Ouls ^ ^ y-;i/4 6ul^0x.^ 

0 -ct? 1 y^J^Jtui^^y^i^^ V ru f;vxXx;i/^M ( h;i/x 

m-^mw\^fzo MffT^iii^^tfeo i#5>nfe^ii$> 5%07j<§^w 

tco mS.m.i^^Xi-^Y^^7-( (7j< • T-fe h-h ij;K ^MhO. 

0 5%s 0. 0 4%h';7;i/:tDM^%) ^fflV>TM^*m\ gfi^tl* 1 
0. Omgfffeo 
7 3-7 6 

mmii 



'!|7 8~8 0 
8 1 



6 2 
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mm82 

^§fflV^T. m<^^l. Omgmzo 

^mmss (2S) -2- (2,6-y^nD-4-xh^\;-i;;i/-^>\/ 

'f;i/T^y) -3-[4- (4-^5^;i/-l, 3-f^;t^V-l, 3-i?hh- 

x^i (2S) -2- (2,6-i;^DD-4-x h^^;-i;;v-^>v^'r;i/ 

-3-[4- (4-p<5";i/-l, 3-i^:t=^V-l, 3-i;tKD^ 

2,6-i^i^Dn-4-7^h7y-i;;i/^l.« 3 5lng^ 1- {3-i>>^ 

D^Sy-^y^/h UT^;-;b • Ijjcfnt) 2 3mg^ h Ux^^;!/^^ > 15m 
g^ (2S) -2-T^y-3-[4- (4-;<^;i/-l, 

, 3-s^ti h*D^ v>r> K-;i/-2 -'i';i/) 7x-;i/]rot:::r>l^ x^;i/ 
J^Xy'Jl/ 3 5mg^ i^^'DDp<i57>5inl£DrI'&tl^^iat? 3 BP^ 

MS (ESI, m/z) 591 (M-H)- 

x^2 (2S) - 2- (2,6-i;^DP-4-x h^^/-u;i'-^>^/-r;i' 

-3-[4- (4-^5';i/-l, 3-i^it^V~l, 3-i^bKP^' 
V-1'>K-;i/- 2-'l';i/) 7xx;i/] 7°Ph':t>^ 

(2S) -2- (2,6-i;^pn-4-x N^v'-';;i/— ^yW;^^^^ 

) -3 -[4- (4-^^)1-1, 3-iy:t^V-l, Ko-f V^> 

6 3 
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Uitym^'^^t^ i 0 m 1 ^tK 1 0 m 1 om.^^ 8 0 Vl! 

-B^»bfco mM^^Lm^ms mhplct-mmu m^t^^ ( 

S 7 t^N-m^J 8 3 CD-fb^) Sflfeo 
IRM 1 9mg 

MS (ESI, i/z) 563 (M-H)- 

^ y -;n 5 m 1 2 M h i; ^ u ^ t § 

IR* 6 12mg 

H-NMR (CDC13) 6 3.95 (3H, s), 4.00 (3H, s), 8.00 (2H, s). 
Xg2 2, e-'Ji^vu-4-ti)V^^^iy^B.^m ^f-;Vx;^7^;i/®^^ 

Omgs 7j<®'fb:M^ Ui^^AS 5iiigs TfcSmU 5" h^t h*P7^>5inl© 
MM 5 3 0mg 

H-NMR (CDG13) 6 4.00 (3H, s), 8.05 (2H, s). 
X^3 2, 6-i^^PP-4-;b;i/A'^;i/$m#^ ^f-;i/x;^x;i/©^^ 
2, 6-i;^pp-4^*;i/;j^dri/gl;#^ p<f-;i/x77^;i/3 0 Omg. 

6 4 
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h ';xf-;i/T$>2 1 0//lhxh7h KD7-7>4ml0m-^tlJ-^DD!li 
^x^M 2 ^U;5:W<^mb«{c: (NH4) 2C03 13 6 

M2 7 7mg 

H-NM (CDC13) 6 4.00 (3H, s), 5.90 (2H, br), 7.75 (2H, s). 

2, 6-i^^DD-4-*;Wtt;i/^m#^p<^;i/x:;^^;i/2 7 7mgs h 
U 7;V:tDM^7j<tl 3 15/^1. t: U > 5 4 2 xz 1 h i^;^=^Pit> 5 m 1 © 

iR*18 7mg 

H-NMR (CDC13) 6 4.00 (3H, s), 7.60 (2fl, s). 

x^B 2, 6-i^^nD-4— 7^h5^/-';;v$m#^ ^f-;i/x;^x;i/© 

2, 6 -i^^^DD-4-iyT7^g#^p(^;vx;;^7";H 8 5mgs TS^ K 
hU7'5^;i/^y2 6 6mgJ: h;Vx>5ml®?g-&tJ^ 1 0 O'C-^SUmmn 

JKfil 1 Omg 

H-NMR (CDC13) 6 4.00 (3H, s), 8.15 (2H, s). 
MS (ESI, i/z) 271 (M-H)- 
xme 2, 6-i^^PP-4-7^h^V*-'J;i/^M^0^^ 

2, 6-s;^DD-4-xh^^/-';;i/$l.#^p<5';ux;^x;n i Omg 
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5m 1 (DU-^m-^mWltco V^uu:^^ >$tt{ti«^ \.X%m.^-o 
iKfi 3 5 m g 

H-NMR (DMS0-d6) 6 8.20 (2H, s). 
MS (ESI,, m/z) 257 (M-H)- . 

x^ l 2, 6-s;^DD-4- (t -rh:3r<y:i7;i/:jf-;i/T5/) ^MS 

7xn;i/7;i-X7;t';;VTS^ 1 9 3mgs h ';x5^;VT^ >7 Imght- 
:/^5'y-;i/5ml®?i-^t/^ l 0 0W3MWbfeo »?^§tllbfe^ 

M 1 8 Omg 

H-NMR (CDC13) 51.50 (9H, s), 3.96 (3H, s), 6.65 (lHrsyr7T40 (2H, 
s). 

xa2 2, 6-s^i^PD-4- [tr:^ (p(^$^>x;i/:t;^;i/) T^y] 

6 6 
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JKfi 10 O mg 

H-NMR (CDC13) 53.40 (6H, s), 4.00 (3H, s), 7.35 (2H, s). 
iK* 6 Omg 

H-NMR (CDC13) 53.10 (3H, s), 3.95 (3H, s), 7.10 (IH, s), 7.20 (2H, 
s). . ' 

2, 6-i?^DP-4-^^>;i;i/:^x;i/T^y^ll#^^5';i/x:;^7^;H 

0 0mg^^^»J8 3(Dti)Ut^>m-^m(DJ:m6tmmi^LXm^^mzo 
M5Qmg 

H-NMR (DMS0-d6) 53.20 (3H, s);7.30 (2H, s), 10.40 (IH, s). 

mmms 5 

mmm 1 ® m 4 ^, ft ^ nfe^ai^^t^ {^jp dt. 2 - a - k > 7^ ;i/ 

-fbbfe^bOtlilMUfeo ^#^tifc^J3ll 0 OmgtNMP20mls h'Jx^;!/ 

6 7 
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mnmmmmu mm^^mLtz^, METtTMHufco ^®^. ^mm 

W^u-^V^'yy^ (7jc . T-fe h- h U;k ^MM. 0 5%. 0. 0 4% 
hU7;b:tD|^^W) <&fflV^TMM<&m\ S7t:^-r^»J8 SCD^b^ 
$2 9. 3mg#fco 
||SS^?!l 8 6-87 

hT-^figbfco^7t:^N-r«#iJ8 ea:. @fi^tl*17. 4mg. IgJS^JB 7 




6 8 
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7 



mmm 


Re 




i (MH+) 


85 


Methoxycarbonyl 


541, 


543 


86 


Acetyl 


525, 


527 


87 


Cyano 


508. 


510 



urkat (ATcc TiB-152) (DKm-i-^(Dm^^mmt^mkmw(Dm±i^m^L 

fzo ^-yv-V (Nunc Maxisdrp) MffijtA (0.1 

M NaHC03^ pH 9.6) T-^f^bfelM^h hVCAM-1 (MD systems) mm (500n 
g/ml) ^100//l/>>x;i/inx.s 4°C-e-Bfe^>^:L^-hbfeo m^Lx\yt^ 
V^VCAM-l^±PBST•lIll»■r^^h^c:J:^)^V^fcc mW^. y ^ {-X 

^5fe?I^L^ lO/zg/mlOCalcein-AM (^^J^^) *^tfDMEMt4iT-37°Cs SO^F^, 

m (3 T ^ > ^ a. ^- h f CI h {3 ct D m.%wm. t fc^^ ^g'&^sfs (20idm. hep 

ES^ 0.1%;BSA5^$fDMEM) H#M^Lfeo 

{ct^abfcJurkat« (4x10««/]d1) SSO/zliDx. (SH^filOO/zl 
/i^x;!/) s g^^T-SO^P^^' >^a^- h tfeo 7*1/- hSa^ (IKA MTS-4 
) ±T800rpni. SOM^U iSt.t^rt^^*-r-5 ^ ^ t: i ^^LT^.^ 
^i:V^»§^V^feo mtrXy-Y^)-^- (Wallac 1420 ARV0x';i/f-7-^;i/>b 
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^7 ^m^zt7:c)iizm^tz^^mM(DMytm^^Mbtz (y^jv^- 

96'i7x;i/®v^^D^$7^>57_7-i^-ls (Nunc Maxisorp) Mffil^A (O.IM 
NaHCOas pH 9.6) T'^IRUfcfm^t hVCAM-1 (R&D systems) (500ng/ 

CM-lmST'l[E]^5fc#T§^^:^cJ;bl^V^feo i^fem^s :/d>j;^x-x (:^B 

*i^^) ■^mx\'^\z.mi.\.fzwmm. mmm) ■^mii\/t>:^mv^x. ^ 

o 

RPMI-8866|ffllS§10/zg/iiil(7)Calcein-AM {M%WkW) 

(SIGMA^ Ji^TDMEMJiDf-^) i+iT-37''C. 30^^^>^a^-ht 
^^ihfcckD^^^iiit felts 4iiiM©MnCl2 %^tfSg^^®?g (20idM HEPES. 0. 
1% BSA^^tfDMEM) ra»bfco 

(c:t^1giiLfeRPMI-8866« (4xlO«ii|g/ml) ^50/zlJP;l (^.fl^MlOO 
^l/e7x;i/) , MmT'30^P^^>:^a-^-hUfco ri/-h^M^ (IKAMTS 
-4) ±T800rpiik 30#P^jiM it t. ^I^Sf -5 c: J: t J; !5 s bT 
l/^/fel^ll§^ltV>feo M^yi^-hV-^- (Wallac 1420 MV0v;i/5"^^;i/ 

7 0 
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- B1^^^ : 485iiiiix ^^mM : 535m) o ^^ trf#^>>ifeM^^JtliVCAM-l 
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8 



mm^M 



mm IC50 (jtiM) 



1 


0. 21 


0. 0097 


2 


0. 14 


0. 008 


3 


0. 33 


0. 0085 


4 


0.5 


0.02 


6 


0.24 


0.011 


7 


0. 27 


0.018 


9 


0.77 


0.024 


15 


0. 74 


0.034 


16 


1. 1 


0. 027 


17 


1. 9 


0. 14 


25 


5 


0. 16 


26 


5.3 


0. 08 


27 


2.8 


0. 073 


29 


G. 6 


0. 023 


30 


G. 45 


0. 046 


33 


0. 26 


0. 0089 

W • WWUw 


36 


0. 033 


0. 0026 


37 


0. 14 


0. 0058 

V" www 


38 


0. 22 


0. 013 


40 


0. 24 


0.018 


41 


0. 63 


0. 019 


42 


0.56 


0. 021 


43 


1. 6 


0. 043 


44 


1.4 


0.039 


45 


1. 2 


0.019 


46 


1.7 


0.042 


47 


2. 1 


0. 092 


48 


1.3 


0.021 


49 


2 


0.06 


59 


0. 073 


0. 01 


71 


0.41 


0.23 


72 


0.15 


0. 0045 


73 


0. 21 


0. 0085 


74 


1.2 


0.11 


75 


0. 79 


0. 055 


76 


1.2 


0. 096 


77 


0. 77 


0.073 


78 


0.52 


0. 042 


79 


0. 57 


0. 086 


80 


1. 1 


0. 080 


81 


0. 58 


0.044 


82 


3. 50 


0.90 


83 


0. 0059 


0. 00055 


84 


0.015 


0. 0006 


85 


1. 10 


0.084 


86 


0.53 


0.039 


87 


0. 77 


0.084 
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■^%m(Oi\s^m\t. ^PS-^I^CDlfilPf ^fefe^V^(i^W :tT^'f ^ tf U 5^ ^ 
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1. Ti3-i^^ (1) r'm^h^y^-}UT^=->mmi^^rzit^0mmm 




[AJiTHB-i©^ (2-1) . (2-2) Xit (2-3) T^^^SS^SU 




(2-3) 



X{iC(=0). C(-R3)(-R4)©V^■rtl^§^U 

Ytili^F^^'^. C(-R5)(-R6). C(-R7)=C(-R8). imTJ)y^)m m^\m 

W) 0^/^■ftl*^^^U 
Ztili^^i^-^. C(-R9)(-R10)s C(-R11)(-R12)- C(-R13)(-R14) s imr 
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Rli:Rl\ R2^R2\ Rl'bR2's R7J:R8{±^n^ns|g-^bT-Jig^(2-2)T-S^ 
fi R2' ^R5}i^-g-LT-J^^(2-2)T^^tl§^±©G-Ci:it{3^$BfigbT 

75 
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EitimM"?. imT)v^)m. imT)v^-jv&. imT)\y^~)m^ m 
D{±M7;^^;l/S^ imT)\^^=.jvm. is^mTji^r^jim. m^T)v^)i 

7 6 
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i&mTj]^^jms msLy))^-=i^t^^s (^^^fci-^xnM^^^ 
^y^uy v-)iM-^w^^titzi&B.yj\y^^t/£. W^y)^^)^ 

yxj&. ts)vr^^if)\/^ mLy)\/^M^i^i]}\yi^^-)\^^s n.'^^fz\tm 

TM^F^i^^. C(=0). C(=sis S(=0). S(=0)2. NH-C(=OK NH-C(=SK CH2 
-C(=0)^ CH=CH-C(=0)©V^fn*^$^U 

^ TfBoS; (3) OT (4-1) ~ (4-5) T^^ti^^b^*|^<o"] 
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2. A*^ (2-1) Xlt (2-2) T•^$tl^a^St^ Uifi^mRmi 

'hR2'*s. ^n^n, 7Jc^Jp^^ mmyji^jm (ll'^'c^7^pii?^^^T• 

3f-;vS (il4^{3-\7^DJ^^^^^T-^)^vv) , ^>i^T;i/dr;ba (^tt-vT^ 

7 8 
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X'm^m^hxi>x<. 
Bitimrji^jm, iS,WLT)\^^-)im. «T;i/:3r-;i/Ss M^y)^^JV 

7 9 
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mC7)\^^)^y^ &LT)V-n^^ym. W^7)^^)'\^'^ {M^\Z.^=rXiW^-^'^ 

3. Ayb^-i^s^ (2-1) -eS^tix RlhE2s R7i:R8*s^^LTff^^^ti5^± 
CD tmS0it:?)S 4 o ^ T- 1? ^ ii5f<Ji 2 f O 7 X r ^ >^##: ^ f± 

4. A*STIB-^^ (5-1) Xti (5-2) T^^tL^STfeDs 

U 2 . 3 S 4m^fcll«{i^tgtICD 5 ~ 7 M^T'$) b ^ 

tJISRa. RK RcJ^OTd/b^lHI-'C * o T % J: <\' zR^j^^ >^'>k ' 
?^ 7jcilS. (m4't:^5^Dj^^>^^^T^)^l^) . imrjv 

7^^Ji•?>^^^•r^)^v^) ^ (^It•{3^7^DJi^<&^^T^)^ 

8 0 
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5. ki^-m.^ \%-i) T^^ti^m*^4lBl07xr:;v:F7->^?|f$:^ 



Ra 



Ra 




(5-1) 



(5-2) 



8 1 
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7. Yi)^m^mm^i:^^M&r:^:h. mt.m5t^MCD7j^-JlTy-ym 




(6) 

(S4'^ R3^R4{±s -^S; (2-1) iz^i^x^mhrzcDtmir^-a^^o ) 

10. Ads-ic|3_^^ (2 4) 



0 


Ra 








^Rb 




N 




>H 


0 


H 





(24} 



uifiymm^f. yvmm'^s c^uum^^ y'u^mi'. -hPSs j^^iti 

8 2 
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Wt^MM^. 7>y^Jg?s ^DPj^^s fD^m^s -hnSs i^^^l 
~3cDT;i/dr;i/^s TK.'Ms 1 ~ 3ot;i/^;i/St 1 x{i2 M^fe^ti 
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